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(71) We, CIBA-GEIGY AG, a body corporate organised according to the 
laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 
formed, to be particularly described in and by the following statement: — 

The present invention relates to polymeric quaternary ammonium salts in which 
the cationic units correspond to the formula 1 



(0 , . 



-A©_ A. — A©— CH 2 — A — CH,- 



in which Ri, R 2 , R 3 and R 4 are identical or different from one another and denote 
optionally substituted alkyl, cycloalkyl or alkenyl with at most 20 carbon atoms, aryl 
10 or aralkyl, or R t and R 2 and/or R» and R 4 , together with the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring with 3 to 6 ring 
members, Ai is — (CH*)™ — , in which m is a number from 1 to 20, which is optionally 
interrupted by at least one — S — 9 

O 

II 



or — CH = CH— grouping or substituted by at least one halogen atom, hydroxyl, 
nitrile, alkyl, hydroxyalkyl, alkoxy, carboxyl or carbalkoxy radical or at least one 
optionally substituted aryl or aralkyl radical; a deoxypolyoxyalkylene radical of formula 
— (alk— O)*— alk, " alk " representing an alkylene group and x being at least 1, or a 
radical of the formulae 



-(C«2)p.| 



S32^. , 5Sf? d S^ at «« « - ^ substituents bonded to each 

-®0 6 - or -1Q^- 

R lft) R 3(4) 

SSaM Sr^rz another are hydro ^ 

oxyl, carbalkoxy or pL dirSJnd, 1^ hydroXy1 ' "V- «*" 



optioi!f y gtbXS diCalS PreferaWy 8nd ^ohcyl, which can 

parn-Sa^^t^nS ^^B&S" f V ? 10 ' * * 
which correspond to the alkyl Srt^TTf aUcenyl radl ? als are d 10 * 5 

^^M^^K^^S menti ° ned ^ ^ 

in which tito ^ re prefe^TS^Ta «*> <j»**«r*K 

alkoxy part; alkylcarboX acid fa i^ thoa t ato P? s * *e alkyl part and the 

atoms; or carboxamiaoS whfch b om ot.lt & f M ? 8ins 1 tt 4 eubon 

(C,— C«). y ' s °P tl0naI1 y N- or N,N-substituted by lower alkyl 

-fCEM bnd ^iS 5I ? ber - A * for exam P le ' an alkylene grouping of the formula 
-(CH 5 )„,— m which m is an integer from 1 to 20 and preferably 1 to 12 ^vSE? 
ene grouping can be interrupted by a sulphur atom or by preterably 1 10 U - ^ a M- 



O 



-L 
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or — CH = CH— ; several of these groups are optionally present. Possible substituents, 
which are bonded to the alkylene chain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkyl or alkoxjy each with preferably 1 to 4 
t carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
5 or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl ( — COOH) 5 

and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of the alkylene chain are aryl and aralkyl, preferably 
phenyl, and benzyl, which are optionally further substituted by e.g. lower alkyl, halogen 
or hydroxyl. 

10 If the bridge member A x is a deoxypolyoxyalkylene radical of formula 10 

— (alk — O)* — alk — 4 "alk" representing an alkylene group and x being at least 1, 
. preferred such radicals are reoxypolyoxyetnylene radicals and in particular, deoxypoly- 
oxypropylene radicals: — (CH 2 CT 2 0) x CH 2 CJI^- or 

— (CHCrLO) X CH 2 CH— , 

CH 9 CHn 

15 in which x is at least 1. The usual upper limit for x can be taken as 50. Preferred values 1 5 
* f or x are between 1 and 40 andmost preferably between 4 and 40. 

Ai can also be an aromatic bridge member which is derived from above-defined 
mononuclear or binuclear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 
20' via methylene groupings («— CH 2 — ); unsubstituted naphthalene and tetrahydronaph- 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphenyl oxide, diphenyl sulphide, diphenylsulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members are lower alkyl, lower hydroxy- 
alkyl or lower balogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, espe- 
25 dally chlorine and bromine, carboxyl, carbalkoxy and phenyl. 25 
. Other bridge members containing cyclic groupings are, in particular, groupings of 
the formula 

» 

t in which n is an integer from 1 to 6. 
30 ' Bridging between the two nitrogen atoms can also be effected via the substituents 30 

(Ri — R 4 ), which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazine, l,4-diazabicyclo-( 2,2,2) -octane, or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary ammonium salts contain the cationic 
35 units of the formula 31 

(2) - — N A 3 — N CH 2 — A 2 — CH 2 - 

in which R„ R lw , R 1X and R 1S are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 

40 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylalkyl each with 4( 
1 to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the akyl part; carbalkoxyalkyl or di- (carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-subsrituted by 

45 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 4f 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di- (carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the alkyl pan and with 1 to 4 carbon 
. atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

50 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 5< 
itself optionally N-substituted by with 1 to 4 carbon atoms alkyl; or R 9 and R i0 and/or 
R u and R^, together with the nitrogen atom to which they are bonded, form an option- 




10 



— c— 

A 

- the a*oxy p art or by S^2^g^^^^ atoms 
(-CH-CH a O-) I _CH I _CH- J 

*M3 



or a radical of the formula 



-CCHa\ 
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30 



ZttSSj&^Z^-^ which a, 



„ © 
M 

R 9(l0) R llCtt) 



WoJ^da 0 ^.^ X iS 81 ,MSt 1 and *- *■ B, A» „ and p have the pre- 
-1"^^ ternary ammonium 



(2) 



"J— *S— N— CH 2 -A 2 -CH 2 
L'n> *E 



cydope„ryi;'c y clohe5 ££ 3 2 Tf r ith Up t0 4 «*» 
HOOC-CH,— , CH Onrrw „ 2. ^ carbon "<>«*, CH.COCH,— 

H.NCOCH,-! 'or CH » O0CCH *-> H^QOOCCH,-, (CH,o6c)!chZ; 

atoms, by cyanomethyC by SkSrS cari»fe n 1 lky, ^> each with 1 or 2 «*« 
1 or 2 carbon atoms in the SpSTaWSWi °' «* with 
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atoms in the alkyl part and is itself optionally N-substituted by lower alky!; or R l5 and 
R Ui and/or R 17 and R IJl3 together with the nitrogen atom to which they are bonded, 
form a heterocyclic ring of the formula 

-o -o -a * -«Q N 

5 and A 4 is — (CH 2 ) m , in which m, is a number from 1 to 12, 

— (CH.^CH— , — CHjCH^CHCHj— , — CH..CCH*— , -CH 2 CHCHr-> 

CH, O OH 

— CH 2 CCHj— , CH 2 OH — CH 3 CH— , — CH 2 CH— , — CH 2 C(CHa)— , 

OCR, —L-, CN COOH CN 

I 

CH s OH 

— CH.QCH,)-, -CH S CH— , -CH 2 C(CH S )— , 
COOH COOCH, COOCH, 

— (— CHjCH 2 0— )s— CHjCHjt— , — CHCH s O— V-CH S CH— , 

CH, CH a 



15 in which x is at least 1, — Z— is — O— or — S — , and p, is 1 or 2, oi together with 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formula 

- e o ? - -T>o ffi - 

R «0V R I7(R,b) 

Particularly advantageous compounds of the formula (3) are those in which R^, 
20 R l6> R l7 and R 18 are identical or different from one another and denote alkyl or 20 
hydroxyalkyl with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, 
CHaOOCCKr-, QHsOOCCH*— ■ or benzyl, or R l5 and R lG and/or R l7 and R 1M 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
the formula 



15 
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-O or -o, 

1 and A 4 is -(CH,),-, in which m, is a number from 1 to 12, 

» — (CH 2 ) 2 CH— , — CH 3 CH = CHCH 2 — 3 — CH 2 CCH 2 — , — CH 2 — CH — CH,— , 

CH, $ q. h 



— (—CH— CH,— O— fc— CH,— CH- . 
CH, CH, 



in which x is at least 1, 
- CH 2-0" CHr 



-CH 2 - 



ft Pr 



or ' .oF-b- 
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nf^n^TS? ^^fP atoms and at least one of the substitute bonded to each 
nitrogen atom, is a radical of the formulae 



I- or 



0 



In the case of the catipnic units of the formula (2), and also in the formulae which 
*? be isomers or mixtures of isomers sine* Z dgK 22 
tetrahydronaphthalene radical can be substituted by the methylene (^^ S 
in different positions. To avoid listing all of the isomers each time\ to 
radical only the p 3 p'-substituted isomer is given in each case aipnenyi 

Polymeric quaternary ammonium salts with recurring units of the formulae which 
follow may, for example, be mentioned individually: formulae wmcn 



CH 3 

CH 3 



L CH 3 



CH 2 - 



2X' 



in which m a is 1 to 12 and X is halogen. 



CH 3 



CH 3 i 
CH 3 C H 3 



,0 



"9*3 « • -l 

_CH 3 CH 3 j 



(7) 



'ft 



ft 



. CH 3 CHj ' ' " J 
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(8) 

i 

* in which x is at least 1 ; 

i 

(») 

I 

I 

00) 



-^(CHCHjO^CHjCH-N' 

CII3CH3 CK3 CH3 



"3 J 



2Cr 



10 



2 Cl^ 



(H) 



CH 3 



L % CH 3 CH 3 



CHg- 



2 CI 



CH 
I 

CH 2 CHj 



2C(° 



03) 



(14) 



CH 3 
L CH 3 

" c% 
L 0.3 



-CH 2 - 



CH 3 



05) 



v 



L C «3 



CH, 



?cr 



ZCl 



(16) 



" ? H 3 J* 



2 CI 



e 



10 



(17) 



C00C 2 H 5 C00C Z H 5 



2 CI 



The compound of the formula (17) is preferably manufactured by reacting piper- 
azine with ^'-(bis-chloromethy^-diphenyl and subsequently quaternising the reaction 
product with ethyl chloroacetate. 



(IB) 



(19) 



(20) 



"CH3 OH CH3 



0 



2 Br' 



21* 



0 



(20 



OH 



& 
1 

6 6 



OH 

{* 
CH 2 



2cr 



(22) 



(23) 



9*3 CH 3 

J.® v I© 



Ct+3 



CH3 CH 3 



<CH 5 - 



2cr 



2 CP 
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Suitable anions for the polymeric quaternary ammonium salts according to the 
invention are all of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 
ably be water-soluble. Examples which may be mentioned are the anions of the mineral 
acids or of low-molecular organic acids. Suitable anions are, for example, the halogen 

Tc°^\%%fL^f 1 Cie ' ? r ^^Ptete (CH 8 S0 4 e )a ethyi-sulphlte 

(C 2 *i A 5U 4 w; and toluenesulphonate or nitrate or sulphate. 

The polymeric quaternary ammonium salts according to the invention can have 

; a sa5 tesr 500 up to 50,000 and preferabiy up » 25 '°° o ' - - 

The ammonium salts can be manufactured according to known methods by, for 

T^'^fi^T^t c ?«^? nd i n 8 dihalogeno 6 compounds in molar mtio 
of about 1:2 to 2:1, and preferably in equimolar amounts. 

the forSia* 6 COmpounds of Ae fonnula 0) can be ob »ined by reacting diamines of 
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in which R„ Rj, R a and R 4 as well as A, have the previously indicated meanings, with 
dihalides of the formula - 

(25) X — CH.. — An — CH 2 — X 

in which X is halogen and A 2 has the previously indicated meaning. 
A further possibility can be to react dihalides of the formula 

(26) X — Ax — X 

in which A, and X have the previously indicated meanings, with diamines of the 
formula 



(27) R, R, 

tf— CH 2 — A 2 — CH, — N 



1 , 

. R* 

10 in which R w R 2 , R 3 , R 4 and A 2 have the previously indicated meanings. 10 
For example, diamines of the formula 

(28) R, R n 

I I 
N — A.,— N 

i A 

in which R 0 , R M , R ll3 R u and A 3 have the previously indicated meanings, can be* 
employed for the particularly suitable ammonium salts of the formula (2), whilst 
15 diamines of the formula 15 



(29) R : 



IS 



N — A 4 — 'N . 
Ric Rxi 

in which R l8 , R u > Rj 7 and R lt as well as A 4 have the previously indicated meanings, 
are employed for the preferred ammonium salts of the formula (3). In this case, a 
dichloro compound of the formula 

20 (30) C iCH f -/~\-/~~y-CH 2 ci 20 



is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formula (28) can optionally be employed. 

The compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which are analogous to the compounds of the formulae (26) (di- 
25 halides) and (27) (diamines). * 25 

The following diamines 

(31) CH 3 CH, 
N-(CH 2 ) raj -ri; m 4 = l— 12 
CH, if, 

(32) CH, CH, 
N — (CH 8 )r— N 
CH, CH a 



; 1,546,809 ' 

(33) CH, CH 3 

I I ' 

N~(CH,).-N ' 

CH, CH, 

( 34 > CH. OH, 

N-(CH a ),,-ir 

CH, i CH, 
(35) CH, CH, 

N-(CHCH,0) x CH,CH-li; 
x is at least 1 CH » CH, 



and 

(37a) 

(37b) 
(38) 



M 

(44) 
(45) 




CH 3 at CH a 



ft 



(3?) CH. _ _ 

CHj CK 3 

(40) ft ^ ft 

K>%o- 

c l3 CH 3 

(41) ? 3 ~ ft 

CHj CHj 

(42) CHj ch. 



^-^-Oft-T 
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CH, OH. CH, ^ ^y^c-a,.^ ^ 

J_ 1 , J. fAT\ ^ * fUn 



(46) n — CH, — CH^-CH 3 — N (47 > f H ; 

I 



can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). , 

The starting compounds (diamines and dihalides) foi the manufacture of the 
5 polymeric quaternary ammonium salts according to the invention are generally known 5 
compounds which are readily accessible by chemical synthesis. 

4,4'-Bis-(chloromethyl)diphenyl can be obtained by chloromethylation of diphenyl. 
The examines can be manufactured, for example, by reacting the corresponding <r,w- 
dihalogeno compounds with secondary amines, such as dimethylamine, piperidine, 

10 cUaUylamine or hyckoxyethylbenzylamine, or by a N,N,N',N'-permethylation of a 10 
primary diamine according to known methods, preferably by reaction with formalde- 
hyde and formic acid (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
The manufacture of the ammonium salts according to the invention can be carried 1 

15 out in solvents which are inert with respect to the reactants, for example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ethers, e.g. dioxane or tetrahydro- 
furane. Amongst the alcohols, the lower alcohols, especially methanol, are preferred. 
The reaction temperature usually depends on the boiling points of the solvents 
employed and can be room temperature (20°C) or elevated temeperature, for example 

20 20 to 150°C, preferably 50 to 100°C. , 20 

The reaction can optionally also be carried out in water or water/alcohol mixtures 
as the solvent or, in certain cases, also without a solvent. 

Due to the preferred use of cheap and readily accessible dichloro compounds in the 
manufacture of the polymeric quaternary ammonium salts according to the invention, 

25 the salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammonium 
salts containing chlorine ions (the reaction products) by, for example, ion exchange. 

As a rule, the polymeric quaternary ammonium salts according to the invention 
are usually prepared in the form of mixtures and not as pure compounds. The indicated 

30 molecular weights can, therefore, be regarded only as average molecular weights. 30 
. The polymeric quaternary ammonium salts according to the invention can be 
employed in neutral, acid or alkaline dyebaths. They are suitable as dyeing auxiliaries, 
especially as levelling agents, in processes for dyeing and printing textile materials 
made of natural or synthetic fibres. 

35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthaiate or polycyclohexanedimethylene tere- 
phthaiate; polyamides, e.g. those of hexamethylenediamine adipate, poly-«-caprolactam 

40 or oj-aminoundecanoic acid; polyolefines or polyacrylonitriles, and also of polyurethanes, 40 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2-J-acetate and cellu- 
lose triacetate. The synthetic fibres mentioned can also be employed as mixtures with 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pro- 

45 cedure, for example, in the form of cable, tops, filaments, yarns, woven fabrics, knitted 45 
fabrics or nonwoven articles. 

Dyeing formulations can be in the form of aqueous or aqueous-organic solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi- 
dispersions or in the form of printing pastes which contain, in addition to a dyestuff and 

50 the polymeric quaternary ammonium salts according to the invention, yet further addi- 50 
tives, for example, adds, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as retarders 
when dyeing polyacrylonitrile fibre materials with cationic dyestuff s and in some cases 

55 also when dyeing anionically modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethane dyestuffs, triphenylmethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
thiazine, oxazine, methine and azometbine dyestuffs. 
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. ' ' ^ro^Z^t^/t^! 1 : « ta <P« *• the customary manner by 
. about 50 to S-c2d ^SeScC'TJ^ ; has beeB wara * d ■» 
i nium salt, additives of saltsT*^?,™ ^JS^ T? the ^jolyinenc quaternary ammo- 
5 e.g. acetic add H^mfcSd ^SS.J*f? a " d SOdlUm ^P 1 **' 118 weU as adds > 
, of about 30 ininni^SSSra^JS^?* ?f ^ tt* to * e °"« 
" perature until it is exhauSeiX™™ * .7 the dyebath at this tem- 

subsequently to me dX A fo?SnW^° P v. 0SS,ble 10 add basic dyestuff only 
to about 60°C RbSS ft i Sit? 1 ^Perature of the bath has risen 
10 temperature of 40 £Sc ftrim t W the goods to be dyed, at a 

as, weU as the polymerfc ammraium^it ^ COfltams me salts and acids, 

, only then to adrSyestun^ca J ^oui dvemfa^W v- "f? a ? y - d ? 8tuff > «"» 
directly to introduce the eoods m hT5J2F 2?X j 10 ? ^ Fula lly, 11 is also possible 
appritel, 100°C a^dS luin^^SSI^ 8 ^ b — 1 " 

f^^^t^t^^^^^^^ - of yet 
vinylidene cyanide «KS rjL^° nde ' ^ *WM« chloride, 



also in processes for purifykr^rkK ™* 8 ™*L mater j ak ^tic, or 
ants, and also as noc^Iating a^te Kc^f^ro^i ^ H tmployed 115 P^P 1 " 
aqueous dispersions. g processes for coagulatmg, for example, colloidal, 

unl JotheSSd.^ f ° ,l0W ' *» P^ a ° d *e percentages relate to the weight, 



'ft CH 3 

U 
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25 *amZ^u£SS^SiJ^iff^ "^t P ol ^ ric ^ternary 

*metime,dispkya^dyl^^ 8 high levdnes$ . « ^ 25 

example for pigments; emulsmersfationk S ™ dK P.«sing agents, for 
30 wet processing of ceMosic S fihi^.«3 ^ for J un P rovln e the fastness to 

and disperse V«SfiJ S aSts e^lE E*^ With ^ d y estufis 3° 
synthetic organic fibres- anti-^robKen^^L^J 6 ? 116 """^ fining 
cation of effluents, or floamlatine u*X%JE55 J ^ for 1 « an, P le Puiifi- 
dispersions, for example SSg^ P ** Colloidal a ' ueo,ls 

' cesses f^d^rd^STeSeTtS ** used * Particular in pro- ' 35 

, for example whin dy^^ZtS^ST T**, ° r - Synthetic fibres > 
also in processes for fixml dv^fff^HTt ^'stmg of polyacrylonitrile fibresj and 
„ containing syndetic Snfc TJIST? f W ¥ sbin « te3m ' le mat ^ 
40 also in processes for purifvmfe^S^fl' ™^ «* Aerials „ 



40 



45 



\ -j« Q Example 1 

mol) a) of W^t^4.}{^^^^^ and 111 g (0.435 
heated to the reflux tempemturef or 24 ^ ododeea " " 440 1111 of methano1 are 

50 produ^dS^ In Sert^ fcfif&SffeS ^ ^ ^ 

a reaction product containing JE^ZSSSlSl^ (?) 8 ° f ^ ° f 50 



aSST = ,°- 54 ( - 25 ° C ' met hanol, f dl/g] ) 
Average molecular weight: 7 900 

go!* IteSSediiS .SSWWJSte r V ^ is *e inherent 5 5 
The average molecular weights havl ^ deti^ffi mn ! ) S ° 1 V tions in m «haool- 
. b) In a second bate! Twith te mZ^ from t^ 6 " viscosities, 
viscosity , = 0.52 (25°C, methano] fdlTn S? ' 8 reaCt,0n P 10 * 1 "" whi * has a 
60 is obtained. ' mclnanoJ > l^/gJ ) and an average molecular weight of 7 600 
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"CM,' CH3 -1 



The values for x Xt the viscosity and the average molecular weight are given in 
10 Table I which follows. 

TABLE 1 



13 



c) In a third batch .with the same reactants (molar ratio of diamine to dihalide 
2:1), a reaction product which has a viscosity 7= 0.10 (25°C, methanol, f dl/g} ) and 
an average molecular weight of 1,500 is obtained. ' 

Analogous reactions of 4,4'-bis-(chIoromemyl)-diphenyl with N,N,N',N'-tetra- 
methyl-substituted ethylenediamine, 1,3-diaminopropane, 1,4-diaminobutane, 1,6-di- 
ih. aminohexane, 1,8-diarninooctane and 1,10-diaminodecane give, again in quantitative 
yield, reaction products containing recurring units of the general formula 



10 
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Example 




71 25 °C methanol 
[dl/g] 


average ; 
molecular 
' weight 


1 d 


2 


0.09 


1,300 


1 e 


3 


• 0.40 


5,900 


If 


4 


1.26 


19,000 


lg 


6 


1.35 


19,800 


l r h 


8 


0.44 , 


6,500 


1 i 


10 j 


0.46 


6,600 



' Example 2- 

n^'UF 5 ,? 101 ] cf N ^» N ^ N '-^ramemyM,4^diammodiphenylmethane and 
11.5 g (0.045 mol) of 4,4-bis-(chloromethyl)-diphenyl in 100 ml of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then distilled off, the residue is taken up in 150 ml of ether and the 
solution is stirred and then filtered and the product is dried in vacuo at 40°C. A powder 
which dissolves in water to give a clear solution is obtained. 

of mefwrnula 23 7 8 ° f thcor y) of a rea ction product containing recurring units 



(14) 



™3 CH3- 



2cr 



Viscosity 0.13 (25°Q methanol [dl/g] ) 
Average molecular weight: 1,900 

Example 3. 

t ut 7116 p i°ff d j. re t. is ^ s d f 5 ibed in *x* m P l e 1 and equimolar amounts of 4,4'-bis- 
(cnloromethyl)-diphenyl and diammes of the following formulae: 



(3G) 



(37c) 



N— (CH 2 ) 2 CH—N / 



CH 3 



CH, 



15 



20 



25 



CH, 



1,546,809 



(38) 



CH*CH, 



are reacted. 

Reaction products 



0) 



containing recurring units of the formulae 



00 



CH, 



<*3 % 



CH 2" 



zcf- 



2Cr 



and 



CH 

4 



Pi 

CH 
CH 2 



2cr 



are obtained in quantitative yield. 

Viscosities: 25°C, methanol [dl/el 

a ^ = 0.23 b. ^=0.19 c \ = 0.12 

Average molecular weight: a. 3,400 b. 2,800 c. 1,700 

v Q£ ir , Example 4. 

(I0O/, of theory) of a reaction product containing recurring units of the fonnula 8 



(6) 



CH 3 



CHj 



2CI V: 



Average molecular weight: 23,000 

42.3 g (100% of theory) of a ^Son n ^,« PfJP"** * filtered ofl and dried, 
formula (6) are obtained P UCt contamin 8 *e recurring units of the 

clear ^olut?on dUCl * * hy8r ° SCOpic P owder whi * dissolves in water to give a 

Viscosity: 7=0.30 (25»Q methanol, [dl/gl 
Average molecular weight: 4,400. 



15 



1,546,309 



15 



m o 




Average 
molecular 
weight 


3,800 
4,400 " 
3,800 
4,500 
23,000 
1,600 


Viscosity 


0.26 
0.30 
0.26 
0.31 
1.54 
0.11 


Yield 
(% of 
theory) 


100 

100 
93.3 
98.2 

100 
49.4 


Reaction conditions 


1 hour, 

acetone, 56 °C 

4 hours, 
acetone, 56°C 

4 hours, 
acetone, 56° l ) 

4 hours , 
acetone, 20°C 

24 hours , 
methanol, 63 °C 

24 hours, 

methanol, acetone, 
volume/volume " 
1:1, 60°C 


i 

Diamine 


^ ^ « H£ 

o o 0 0 B Si 
z z z z z « z „ 

w «o « 

^» « ^ "~t. ^ ^ 

B 3 5 S S 5 

W w w W W S^* 

z M z z, z z z 

. «. 

5 g g g g g 

W W W W W W 


Example 





5 



16 
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16 



u c u 



« m c so 

(a t u ■ ■ 

>3H 



5*1 



gs 



O O 



o 



o 
o 



I 



MS 
O 

© 



to 
© 



CNJ E 



J J? 

t- 2 © 



o 

o 
o 

M 



o 

o 

vO 

<n 



t3- ed 



co 'SO 

§ 



3C 

0 



o — z — CJ 
CJ — <-> — o 
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17 



U rt <j 

£ 5.5? 



o 2,—, 



g. 



Sg 



"S. 



© 



d 



2 » cT 

«n E-W©0 



•8 



* S 

o A 

* c 

CN 6 



f 

5-1 




Si H 



•I l 



is — 
8 o 



3 *s 



o 

1 



jl 



CD 



> u « c 



fill I 



1*1*8 1 



C « 

-5 3 



3 ^" H H >-> 

> u 

i 5. 

S 8 
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1,546,809 



18 



(17) 



e 



CHg CHjr 

C00C 2 H 5 



COOC^ ' 



2Cf 



014) 



(18) 



" % CH 3 CH 3 

L ft % ft 



2CI 



(19) 



-CH. 



CH 2 - 



2C[' 



2 8^ 



(117) 



"ft ft 



C«0H 6l0H 
ft C«3 



It 



e 



L CH 3 



2 a' 



10 



15 



35.2 g (0.1 mol) of the diamine of Sorada 



StSE » - of methanol are heated under 

" °tw^ o r^ c A^SOA due is taken up fc cther 

A water-soluble reaction product containing recurring utits of the formula 



10 



(120) 



© 1 2 fe ©. 



2Br v 



.0 



is obtained. 

Yield: 30% of theory. 

Viscosity: tj 0.06 (20*C, methanol, [dl/g] ) 

Average molecular weight: 900. 



15 



19 



1,546,809 
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Example 8. 
Equimolar amounts of a diamine of the formula 

121) CH 3 CH 3 

! I 

N — ( CH — CH^ — O — ) ., — CH 2 — CH — N 
' I i | . 

CH 3 CH 3 CH 3 CH 3 

and 4,4M)is-(chloromethyI)-diphenyl are reacted in methanol at the reflux tempera- 
ture for 24 hours. After removing the solvent, reaction products containing recurring 5 
units of the formula ' * ' 1 



(122) 



are obtained. 

TABLE IV 



Example 


n 


Yield 
% of theory 


Viscosity 
V 


Average 
molecular 
weight 


a 


2.6 


100 


0.30 


1 4,400 


b 


5.6 


100 


0.21 


3,100 


1 c 


33.1 


100 


0.68 


10,000 



10 Example 9. 10 

Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 
ylaminomethyl)-diphenyl are heated in acetone to the reflux temperature for 24 hours. 
In the course of the reaction, the reaction product precipitates out. After the reaction 
has ended, the reaction mixture is cooled and' the product which has precipitated is 

15 filtered off and dried. 15 



CH 3 CH 3 CH 3 CH 3 



20 



1,546,809 
TABLE V 



20 



1 

Example 


• Dichloride 


Vield 
(%of 
theory) 


Viscosity 


Average 
molecular 
weight 


(a) 

t 




■ 883 


0.36 


5,300 


(b) 


D '" CH rO" CH r a 


94.3 


0.29 


4,300 


" (c) 


(ratio of the l,4:l,5 : isomers is 40:60) 


100 


0.19 


2,800 


(d) 




100 


0.22 


3,200 


(e) 


a~CH r C-CH 2 -C! l} 

1 1 


70.5 


0.07 


1,000 



1) Reaction conditions: 24 hours in acetone at room temperature (20 to 25"C). 



(123) 



(16) 



CHj CH 3 
CH 3 O c »3 



2CI 0 



CH 3 
-N-CH 
CH, 



- 2 CI® 



(125) 



CH 3 
CH 3 



CH 3 



CH, 



2cr 



(1,4:1,5 isomers in a ratio of 40:60) 



21 



1,546,809 



21 



(I26 N 



™3 Q CH 3 



2 CI© 



and 



(127) 



Oh ' CH3 

CH 3 0 % 



ZCI 0 



Example 10. 
Equimolar amounts of the diamine of the formula 



(46) 



CH 3 



OH 



N— CHj — CH — CH 2 — N 

<1h s CH a 

and 4,4'-bis-(chIoromethyl)-diphenyl are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56°C). The reaction solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring units of 
the formula 



10 



(20) 



CH* OH 
©I I 
-N— CH--CH-1 



CH 2 - 



21* 



10 



is obtained as the residue. 
Yield: 72.7% of theory. 

The iodide can be converted into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in methanol at 64°C, then filter, remove 
15 the solvent and dry the residual product). 

Viscosity: jj=0.38 (25°C, methanol [dl/g]) 
Average molecular weight: 4,100. 

Example 11. 
Equimolar amounts of the diamine of the formula 



15 



20 



(130) 



OH 
I 

CH, 



OH 
I 

ft 



N — CH 2 CH=CHCH 2 -N 

ft ' ^ 

C 6 H 5 



20 



C 6 H 5 



and 4,4'-bis-(chloromethyl)-diphenyl are heated in acetone to the reflux temperature 
(56°C) for 24 hours. After the reaction has ended, the solvent is distilled off and the 
residue is extracted with hot water. A colourless reaction product containing recurring 
units of the formula 



25 



(130 



0H 
1 

CH 2 
CH, 



Ih 2 



^-CH^H-CHCHg^-CHg-Q^-CHj- 
V5 C 6 H 5 



25 



22 



10 



15 



20 



25 



30 



35 



40 



1,546,809 



is obtained from the aqueous solution after removal of the water. 

Yield: 47.7% of theory 

Viscosity: n = 0.1 (25°Q methanol [dl/g] ) 

Average molecular weight: 1,400. 

« _ A infra-red spectrum (KBr) shows absorption bands at 3.310 3 050 2 ogn 

« ® 

Example 12. 

Equimolar amounts of the dichloro compound of the formula 



(132) 



A H££ ^^m^momcthjll^htsiyl are reacted as described in Example 9. 
A reaction product containing recurring units of the formula 



(133) 



CH 3 



2cr 



is obtained. 

Yield: 23% of theory. 

The product is not adequately soluble in methanol, so that it was not possible to 
determine viscosity values in this solvent. The infra-red spectrum (KBr) displays 

Example 13. 

25.5 g (0.1 mol) of 4,4'-bis-(chloromethyI)-diphenyl and 8.88 g (0.1 mol) of 
piperazme, together with 11.7 g of sodium carbonafc, are taken up in 200 ml of S 

St? th?^-' S h ^ tCd t0 6 ° S f r 20 hours ' wMst After the reaction has 

ended the reaction mixture is cooled to room temperature (20 to 25°C) and filtered 

?S5 «V C T W,th I 00 1111 .«? water ^ then dried. This gives 14.7 g 

(55.6 / 0 of theory) of a compound containing recurring units of the formula 



(134) 



-O-cvOO-e* 



of m !;h!i g l 5i J of „^ ls reaction product are heated with 13.04 e (0.12 mol) 

hL ,nrfJi c " oroacet ? te *> . 80 *° ?0°C for 15 hours, whilst stirring. After the reaction 
HM^frf j£ rea A C S° n mxture . is cooled and Ae reaction product is extracted whh 
? a ^ ^.^Po^ting the aqueous solution, 101 g (14% of Aeory) ofa 
reaction product containing recurring units of the formula "icory; or a 



(135) 



C^COOCHj CH 2 COOCH3 



2C1 C 



are obtained. 

Viscosity: t } a 0.17 (25°C, methanol [dl/gl ) 
Average molecular weight: 2,500. 

Example 14 

Kn5^£™$i1 ^'-^^(^^^thylVdiphenyl and 26.05 g (0.2 mol) of 
5? V » N -tetramethyl-l,3-diaminopropane in 200 ml of water are heatld to 05«r f ™ 
24 hours. The reaction mixture obtained after the reaction Tha/end^nH a^i , i- 



22 



10 



15 



20 



25 



30 



35 



40 



23 
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The reaction product obtained contains recurring units of the formula 



(3) 



CH 3 



CH 3 



2a 



Solids content of the aqueous solution (after dilution with 100 ml of water): 
. calculated: 21.6% (g/g) 
5 found: 22.6% 5 
Chlorine content (titration): calculated (complete quaternisation: 4.0% 
found: 3.9%. 

The reaction product of the formula (5) can be obtained as a solid by removing 
the water or by precipitating with acetone. 
10 Yield: 100% of theory 10 
, Viscosity: ij = 0.42 (25°C, methanol [dl/g] ) 
Average molecular weight: 6,300. 

Instead of employing water as the solvent, it is also possible to employ mixtures 
of water with other solvents, especially those which are miscible with water to give a t 
15 homogeneous mixture, for example isopropanol, and thus to improve the homogeneity 15 

of the reaction mixture. 

Analogous products having an average molecular weight of 8,800 to 15,200 can 
thus be obtained. 

Example 15. 

20 Equimolar amounts of the dichloro compound of the formula 20 



ccf 

N CH 2 CL 



2,3- or 1,4-isomers and N,N,N^N'-tetramemyI-l,6-diaminohexane are reacted as 
described in Example 4a. A reaction product containing recurring units of the formula 



(23) 



C«3 CH 3 
CH 3 CH 3 



zcr 



25 is obtained. 25 
Yield: 100% of theory 
Viscosity: t/ = 0.32 (25°C, methanol [di/g] ) 
Average molecular weight: 4700. 

Example 16. 

30 (a) 5 g of a fabric made of polyacrylonitrile (Orion [Registered Trade Mark] 30 

42 — Du Pont) are treated for 20 minutes at 98 °C in a dyeing apparatus in 200 ml of 
a liquor which contains 0.01 g of an auxiliary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic acid, and dur- 
ing treatment the fabric is agitated continuously. . The following mixture of dyestuffs 

35 consisting of: 0.007 g of the dyestuff of the formula 35 



(139) 



0.007 g of the dyestuff of the formula 



24 
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25 



30 



35 



fj N-CH, 



24 



and 0.01 g of the dyestuif of the formula 

i 

c ¥>v 



5 " t0 J! he ,iqu( ? r ' temperature being maintained at 98°C 

the aSrfTS&f Sh8de °?* e fibre * "Sieved by 

no longer necessary ^ (retarder). The customary cooling after pre-shrinking fa 

Samples 1% 600d ^ 8,50 be wim the reaction products ,f 

" in a dyeig f apTO?iSto1ft are introduced, 

according £> ^nd ? which contains 0.01 g of an aiaflfcr? 

has been adn^SVwirh^nv iLi^™ «>«1. the pH value of which 

the substrate is seated at WCfo? uffir"*^ J?£ WW continuoX 

20 (139) are then & tot &t^i grf >, Wd& ^ 
the course of 30 minutes and tiief affi' dT3 B 4ffl wanned 10 ^ ™ 

order to tint the colour shade, 0 01 e of me dlif« PjTT at . th, ' S ^nperature. In 
the dye liquor and dyemg fa carried tffJTTlL* f< ? muIa < 141 > is added » 

of the retarder and without cooling me %!!r WIlhout ft"*" addition 

ANIC) 8 a°re 'JEffiS SSS^t 3=? I**** Mark, ._ 
which containr0.05 e of an auxMfe™ 1" „.J^ 8 dy ?" 8 «PParatu8.in 200 ml of a liquor 
which has been ad/uLd m HSloy jSi? ^"^i^ and the P H »*»5 
consisting of 0.007 g of the dSrfHff."JS.^ A mixture of d ^stuffs 
the formula (140) and 0* foflL 1£SA { 112' d ^ ff * 
*« d yel«quor and the latter islarmed raS to 1 8 *C ' ° 41) k fa added 10 

A level grey dyeing with good fj% SSfiito. 

40 /.^ in « Example 19. 

stuff & K P 29%5 "aS^tJiS been d ^ **h 2.5 pans of the dye- 
25«C in 4,000 pans of an aqueoS hW £ "eafter-treated for 30 minute a 
formula (102) (x, = 3, ExaSpk 1 el and^w° n ^ nS \ parts of an ^ary of the 
45 6 with 80% strength acetic add 0 pH wbe of which ha * been adjusted to 

conditions (SNV Standard 195,819^DIN^4 M6) faStneSS teSt under Xvut 

50 the o ( thjr JMSSSSL&lf £iS^ .? «•».«•. ^ied out with 
50 m the fastness properties of the dyetogl are agaScnieved ' St ' nCt ta P rovem «"s 

(a) An Orion fabric (Type • „, , 

1 1 ype 42 — Du Pont) is padded with a liquor which con- 



1,546,809 



25 



tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out tb an 
increase in weight of 1 10% and dried for 30 minutes at 80° C. The fabric is then set for 
i 30 seconds at 150°C 

The surface resistance of the fabric is measured after drying and after setting. In 
a second test the measurement is repeated after 5 washes. 
The following values were obtained: 

TABLE VI 1 





Surface resistance (Ohms) 


dried at 80°C 


set for 30 seconds 
at 150 °C 




5 washes 




5 washes 


untreated 
treated 


5x10" 
5xl0 7 . 


lxl0 M 
9x10" 


5x10" 
IxlO 9 


5x10" 
5xl0 to 



A distinct reduction in the surface resistance is achieved by the described treat- 
ment with the auxiliary mentioned; these effects also indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 

The soiling characteristics of the fabric are virtually unaffected by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic effects again result. 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, together with an industrial effluent which contains about 100 ppm of a 
mixture of reactive dyestuffs and acid dyestuffs, into a .settling tank of a sewage- 
treatment plant. The amount of the reaction product which is introduced into die 

20 ' effluent is 60 ppm Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 
1 which has precipitated out can be separated off by filtration after only 30 minutes and 
the residual effluent (the filtrate) can be fed, as completely decolorised effluent, into 
the sewage system. 

As a rule, however, it is not customary to filter; instead, the precipitates are 
25 allowed to sediment. 25 
In the present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In the case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. ~ 30 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ the other reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacryionitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98 °C in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxiliary according to Example 1(g) and the pH value of which has been 
adjusted to 4 with acetic acid. The liquor is then cooled and the fabric is rinsed. Sub- 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0.03 g of 
a mixture ( 1 : 1 ) of dyestuffs consisting of the dyestuff of the formula 



10 



15 



20 



(M2) 



f«3 



I 

CHj 



— Dsn — n 



NaOl© 



and Basic Red 22 (CI. 11,055) and the pH value of which has been adjusted to 4 with 
acetic acid, and are treated for 60 minutes at 98X. The' liquor fa^hen "SandAe 
fabncis rinsed, and finished, in the customary manner 4 M ZM 016 

Example 23. 
(Determination of the bactericidal action) 
in , „!. *! tructive ? ffect <* the polymeric quaternary ammonium salts is determined 
l a „?K!? of 1 PP m "P to 30 ppm in water L preXd 

sdnrions. P ° r ° f S ° 1Uti0n 3re 2dded ' as a sus P e »*ion, to 5 ml of ead, ofX 

MrTr^io^ 6 ?,*?^ 8161 L Sta Phylococcus aureus SG 511, 2. Escherichia coli 
NCTC 8196 and 3. Pseudomonas aeruginosa NCTC 8060 

^"'P^ intervals, a solid nutrient medium, which contains a blocking agent 
(for example polyoxyethylenesorbitane monooleate) is inoculated with 01^ of the 
nuxture. The number of living bacteria is determined. " 

rficntPf T a . bIes Vn to VIII which follow. The reaction products 

display a good antibacterial activity towards die three bacteria tested. p 



10 



15 



20 



28 
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0r -0- C n H 2iKI)- 



or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formula 



R l(*) R 3(+) 



wherein R 6 and R 7 are identical or different from one another and are hydrogen; alkyl, 
hydroxyalkyl or halogenoalkyl each with 1 to 4 carbon atoms; hydroxy., halogen, carb- 
oxyl, carbalkoxy or phenyl; B is a direct bond, - 



10 || 10 



— S — , — SOo — or optionally substituted alkylene, n is a number from 1 to 6, p is a 
number from 1 to 3 and A 2 is a radical of the formula 



2. A polymeric quaternary ammonium salt according to Claim 1, wherein the 
15 cationic units correspond to the formula 15 



(0 



L R tt) R I2 J 



in which R M R*,, R 1X and R 12 are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 

20 carbon atoms; arylcarbonylalkyl, alkylsulphonylaikyl or arylsulphonylalkyl each with 1 20 
to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the alkyl part; carbalkoxyalkyl or di-( carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 

25 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 25 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkyl thio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-( carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the alkyl part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

30 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 carbon atoms; or R 0 and R zo and/or 
R u and R 12 , together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A 3 is — (CH s ) 0 i — > in 
which m is a number from 1 to 20, which is optionally interrupted by at least one 

35 — S— , .35 



carbojcyl radical, carbalkoxv radical t»S,TV 7 3? * *"? 1 10 4 carbon atoms » 
an optionally suk^edpn^oTb^l radlci- " ? " ^ " ** ^ " ty 



( 9^ — CH 2 0 — ), — CH 2 — CH — 
J. I 
R » R„ 



or a radical of the formulae 



Y 

^ -*o°- - ■ xxy- 

fc fadfeSE? 1 ** * " " *" 1 *"* R « R " B > A * ■ - P have the mean! 
cationic^c^XTZormX^ aCCOrdfag 10 Qafa 2 > therein the 



(3) 



io^lS SySfa^-eSrS^ « ^ther and are alky., ' 
g^opentjrt , cyclohexylf alK S ° 2 I?"?* 1 «P to 4 carbon atoms 

888®? ch j0 oc^ a ^Voo^^ToSgar; 



NHCOCHg- 



b^feVaKyffyS at^dtt^^ flu0rine - chlorine, or 
by cyanomethyl, by EB SomlSST^ I ith 1 01 2 carbon "oms, 
2 carbon atoms i„ the SJw^dlW^ dl -(<arboxyalkyI), each with 1 or 
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-o -o -q--g n • 

i ■ 1 

and A 4 is '—(CH*)* — , in which m* is a number from 1 to 12, 
1 

— (CH 2 )*CH--, _CH a CH = 010*2—, --CH 2 CCH 2 — , — CH 2 CHCH 2 — , 

U & i H 

i-OIaCCHa— , CH 2 OH — CH s pH— , — CH 2 CH— , -^H 2 C(CH 5 )-- ( 

OCH, — CN COOH CN 
CH 2 OH 

5 — CH 2 C(CH a )— , — CH 2 CH— , — CH 2 C(CH,)— , 5 

COOH COOCH, COOCH, 



20 



— ( — CH 2 CH 2 0 — }j — CH 2 CHa — , — f-CHCH 2 0^— CH 2 CH— 

, CH, CH 3 



H 



CH 3 

in which x is at least 1, — Z— is — O— oi — S— , and p, is 1 or 2, oi together with 
the nitrogen atoms and at least one of the substituents bonded to each' nitrogen atom, is 
a radical of the formulae 



15 ^OV" ®f\§> m 



^yt or xycf- 



15 



4. A polymeric quaternary ammonium salt according to Claim 3, wherein R 1B , R 1M 
,J r , u ls - are ldentlcaI or different from one another and denote alkyl or hydroxy- 
o^r 1 10 4 carbon atomSj aUccn > rl with 2 t0 4 c^ 011 atoms, CH 3 OOCCH.— , 

QHsOOCCH,— or benzyl, or R 13 and R lfl and/or R 1? and R l8 , together with "the 
nitrogen atom to which they are bonded, form a heterocyclic ring of the formula 20 

-O or -Q, 

and A, is — (CH s )n — , in which nij is a number from 1 to 12, 

-(CH^CH-, -OWai-CHCHi-, -CH.CCHs-, — CHj — CH — CH, — , 

U I i H 



in which at least 1, 
-CH 2 -0-CH 2 - 



-{-CH-CH J -0-) I _CH 2 _ CH 
CH, CH„ 



-CH 2 - C^0-CH 2 

o%o o-po' 

l^tSSXK " 14851 ° De ° f *« **« ^ded to each 



recux^g^S^^ -* ^rding to Cairn 3, wherein the 



:h 3 



CH 2 - 



2X ( 



,© 



^S^^T^to^™ S3k aCCOrdi * to Claim 5, wherein the 



(s) 



CH, C H 3 



L CH 3 



^^STJCf" 1 S8,t t0 Claira ^-ein the 



2Cl* 



(7) 



_ ^3 CH3 



2 CI 



,© 



fJ*iJ3£%&%Sr amm ° niUm M,t to Claim 3, which contains 



33 
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(13) 



CH 3 . CH 3 
C% CH 3 



2CI© 



10 



15 



20 



25 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to the formula t 



(22) 



?«3 



CH 3 



* O J 



in which m x is 1 to 12. 

11. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a mamine of the formula 

R 4 R, 
A—A,— N 



in which R l5 R 2 , R a> R 4 and A x have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 

X— CH*- A*— CH,— X 

in which X is halogen and A 2 has the meaning indicated in Claim 1. 

12. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

R t R, 
N — CH t — A-... — CH 2 — N 

i i 

in which R ls R 2 , R a , R 4 and A 2 have the meanings indicated in Claim 1, is reacted with 
a dihalide of the formula 

X—Ar- X 

in which X is halogen and A x has the meaning indicated in Claim 1. 

13. Process according to Claim 11, wherein the diamine corresponds to the 
formula 

R* Rn 



10 



15 



20 



N-Aa—N 
R 10 



in which 'R M R 10 , R u , R 12 and A s have the meaning indicated in Claim 2. 
14. Process according to Claim 11, wherein a diamine of the formula 

Ria Rn 

i 1 

in which R 15> R lc , R J7J R 18 and A 4 have the meanings indicated in Claim 3, is reacted 
with the dichloride of the formula 



25 



(30) aCKj-Q-Q-CHjCI 

formula ^ * C,a, * m 14 ' wherein * e corresponds to the 

CH, CH, 

, N-(GH,),-A , 

in which m t is 1 to 12. ' < ****' 1 

formuh """^ W aaim ^.'wherein the diamine corresponds to the 

CH. CH, 

N-(CH,).-i 

ch, Ah, 

' formuk Pr ° CeSS 8CC ° rding 10 Claim 15 ' ^ nk corresponds to the 

en 

-(CH,).-A 



CH, CH, 
N-(CH,),_i 
CH, , CHn 



fomJla' KCOt6hiB * ^ 15 > wherein * e ^kmine corresponds to the 

CH, CH, 

I I 
N-CCHOu-N, 

CH, CH, 

formuk * Qlim 11 0r 12 « where > * e corresponds to the 

tures of2?ri50»C 8 " ^ 2 °' Wherein " carried out at tempera- 

or ace?o»?° CeSS * aaim 20 ' wherein action is carried out in methanol 

*• ««*» * «rried out in water or 
1 to 10 ■JSSfiBSSfi? qUatemary <Unm0nium 8811 » any one of Claims 

as a £5 SSJSSSS^ ^ qUatemaiy — *» «* " 

when 2 dyeing anionM^i^yX 4« ^S W,S Wth "*"* « 

1 to &%USS2 SSS3e-»*» ^ ^ » »» « - Claims 
1 to S'JZ££SSSSuSS^' m ^ S<Jt aCC0K,ine 10 « of bairns 
1 to WK^X^t^^T™™ 5311 aCCOrdin * 10 « " bairns 
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31. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antistatic agent, especially for textile materials containing synthetic organic 

fibres. ... 

32. Process for dyeing and printing textile materials containing natural or synthetic 
fibres, wherein the textile materials are dyed with an aqueous or aqueous-organic solu- 
tion or dispersion, or printed with a printing paste, which contains, in addition to a dye- 
stufl, at least one polymeric quaternary ammonium salt according to any one of Claims 

1 to 10 as dyeing auxiliary. a , 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent. 

34. Process according to claim 32, wherein textile materials containing anionically 
modified polyester fibres are dyed in the presence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. 

35. Process for dyeing according to claim 32, wherein textile materials containing 
polyacrylonitrile fibres are dyed with cationic dyestuffs in the presence of at least one 
polymeric quaternary ammonium salt according to any one of claims 1 to 10. 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
static, wherein the textile materials are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary ammonium salt according to 
any one of claims 1 to 10. 1 , 

37. Process for fixing dyeings on textiles and paper wherein these dyed substrates 
are treated with at least one polymeric quaternary ammonium salt according to any one 
of claims 1 to 10. 

38. Process for providing substrates with an antimicrobial finish wherein these 
substrates are treated with at least one polymeric quaternary ammonium salt according 
to any one of claims 1 to 10. 

39. Process for purifying effluents, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a precipitant. 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of claims 1 to 10 is employed as a floc- 
culating agent ... 

41. An aqueous or aqueous-organic solution or dispersion which contains a dyestuff 
and at least one polymeric quaternary ammonium salt according to any one of claims 1 
to 10, for carrying out a process according to any one of claims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 
or finished by a process according to any one of claims 32 to 37. 

43. A compound of the formula shown in claim 1 substantially as described in any 
one of Examples 1 to 3. 

44. A compound of the formula shown in claim 1 substantially as described in 
any one of Examples 4 to 15. 

45. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 1 to 3. 

46. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 4 to 15, 

47. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 
20a and 21a. 

48. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b, 
22 and 23. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
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Gray's Inn, 
London WC1R5EU. 
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